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Abstract 
The paper documents findings from a brief study to consider a strategy (or strategic options) for the British Standards Institution (BSI) to 
enable the development of Standards to promote innovation in the field of “through-life engineering services”. The research objective was to 
develop a “Strategy Document” which would set the direction for research work and other delivery activity aimed at the determination and 
implementation of a national strategy for standards for the promotion of innovation in Through-life Engineering Services (TES) addressing the 
question: “how can the development and use of Standards enhance or accelerate innovation in the development and delivery of through-life 
engineering services? 
As well as some background investigation and interpretation of a “road map” for TES developed in October 2012 by the National Centre for 
Through-life Engineering Services (TES Centre) and a student research project completed earlier the same year, the study developed an initial 
view of a road map for TES standards as a basis for a series of semi-structured interviews with academics and practitioners revealing an high 
divergence of view and understanding of the issues. However, some initial consensus is apparent and it is argued that additional applications 
guidance would benefit SMEs (Small and Medium-sized Enterprises) and those practitioners where capability in asset management may be 
“less mature”, as would some clarity over best practice. But first there is a challenge to clarify the scope – what is mean by through-life 
engineering services? 
    
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Programme Chair of EPSRC Centre for Innovative Manufacturing in Through-life Engineering 
Services. 
 Keywords: Standards; service systems; engineering services; systems engineering; support engineering; asset management; service 
1. Introduction 
This paper reports findings from a brief study to consider a 
strategy for the British Standards Institution (BSI) to enable 
the development of standards to promote innovation in the 
field of “through-life engineering services”. The research 
objective was to develop a “Strategy Document” and 
implementation plan which would set the direction for 
research work and other delivery activity aimed at the 
determination and implementation of a national strategy for 
standards for the promotion of innovation in Through-life 
Engineering Services (TES) addressing the question: “how 
can the development and use of standards enhance or 
accelerate innovation in the development and delivery of 
through-life engineering services?” 
BSI became members of Cranfield University’s National 
Centre for Through-life Engineering Services (TES Centre) in 
2012 sponsoring a group research project on “Through-life 
Engineering Services Standards Development” [1] and 
participating in the TES Centre’s development of a “road 
map” for TES [2]. The initial research project aimed to 
“develop draft vocabulary and guide standards for through-life 
engineering services, especially focusing on maintenance, 
repair and overhaul (MRO) and obsolescence management 
(OM)” and made an initial contribution towards understanding 
the terms used in these fields and illustrated the diversity of 
views and the difficulty of reaching consensus. Although the 
limited scope of the initial research project was limited, it did 
suggest the potential utility of taking a broader perspective of 
standardisation in TES, and the TES Centre’s road map, 
produced in October 2012 [2] suggested that “Standards 
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Development” should be one of six thematic areas of 
capability development needed to meet future TES drivers and 
challenges but without developing, at that stage an action plan 
for standards’ development. Taken together this prior work 
suggested to BSI and the TES Centre that there might be 
benefit in considering a more cohesive approach to the 
development of standards to support continued innovation and 
UK competitiveness in engineering services. The work 
reported was intended to suggest a more strategic approach to 
the development of Standards for TES and the next steps 
needed for its implementation.     
This work initially took another perspective on a road map 
specifically for standards in TES, developed between TES 
Centre and other academic staff and BSI, and then sought to 
capture views from academics and practitioners through a 
series of semi-structured interviews. Although the road 
mapping activity was informed by these interviews, the views 
collected were highly diverse demonstrating a lack of clarity 
of scope (what “through-life engineering services” are), and a 
lack of consensus over the need for new development as well 
as coverage of current standards. Other than BSI staff some 12 
industrial practitioners were consulted together with 8 
academic staff associated with the TES Centre. 
In undertaking the work it become apparent that a key 
blocker for development of a strategy for standards in TES 
was a lack of understanding or consensus over what a through-
life engineering service is, or what through-life engineering 
services are, and why we might want to differentiate it or them 
from “asset management”, MRO (maintenance and repair 
operations / organisation), “dependability”, MADE (design for 
manufacture, assembly, dis-assembly and end-of-life), or even 
ILS (integrated logistic support): in the initial study it was not 
possible to place an adequate system boundary around TES in 
order to properly scope a potential strategy. Nevertheless it is 
evident that there is much relevant work going on in the 
development of existing and new standards aimed at assisting 
the efficient life-cycle management of engineering assets 
(using the term “asset” to refer to any manufactured or built 
product or system which needs to be maintained in operational 
service over a long lifetime in order to support wider business 
objectives) with the on-going development of dependability 
standards under IEC/TC56 (International Electro-technical 
Committee / Technical Committee 56) such as IEC-60300, 
and development of PAS-55 into ISO-55000 being perhaps the 
prime examples. It is however clear that the wide variety of 
existing Standards, and current development activity, is driven 
“bottom-up” as has been practice to date. 
In contemplating a strategy for standards in TES it became 
clear that three key issues need to be addressed: 
• What do we mean by TES, and why is it important for 
UK economic development (articulated in a way to 
achieve wide support) 
• Do we understand the key value drivers: the critical 
technologies and engineering functions within TES for 
which innovation and competitiveness may be 
improved through the development of standards, and 
• Do practitioners (potential users) adequately 
understand what is already available? 
The limited investigation and interviews undertaken within 
the scope of this study suggests that the answer to each of 
these questions is “no”. Addressing these questions, however 
nevertheless encouraged and allowed proposition of a strategic 
approach to the development of standards in TES (rather than 
articulation of a specific strategy).         
2. Considering the scope of TES 
Any national strategy for standards in TES needs to be 
scoped: what is the “system” boundary to which the strategy 
applies? This needs to be articulated in a way that can be 
understood by all envisaged users of the standards that already 
exist or will be developed under the overall umbrella of the 
national strategy. For maximum impact to the UK, it is clear 
that the market and scope need to be as wide as reasonably 
appropriate. This presents a potential problem with the term 
“through-life engineering services” because it is a term 
unfamiliar to many potential users, and which is difficult to 
separate from related terms in more common usage such as 
maintenance, MRO, degradation or many others. 
The TES Centre definition of through-life engineering 
services is articulated by Roy et al [3] as: “the technical 
services that are necessary to guarantee the required and 
predictable performance of a complex engineering system 
throughout its expected operational life with the optimum 
whole-life cost” and focuses on those services that enable 
effective maintenance and feedback to new design in the 
context of industrial product service systems (IPS2). Roy et al 
then go on to illustrate this by describing seven possible 
“types of TES”: 
• Application of advanced information technology (IT) 
• Optimise component / system life 
• Managing degradation 
• Autonomous maintenance 
• Obsolescence management 
• Cost engineering 
• Uncertainty modelling and simulation. 
Redding et al [4] note that TES is rooted in the 
manufacturing trend towards product service systems (PSS) 
and the need within PSS to consider the life-cycle 
management of products to reduce their overall cost of 
ownership. Meier et al’s discussion [5] expands on IPS2 
describing the impact of, and some frameworks to assist in, 
the integration of the design of products for service with the 
design of the delivery service system focused on “the 
customer and IPS2 provider working together in order to 
achieve the highest value from the IPS2”. This does perhaps 
provide a better if more subtle understanding of Redding et 
al’s [5] “reduce[d] overall cost of ownership” by conditioning 
this with the overall objective of achieving highest overall 
value from the IPS2 and thus the TES. 
The work of Cambridge, Cranfield and others towards the 
BAE Systems / EPSRC research programme “Support Service 
Solutions: Strategy and Transformation” (S4T) [6] also 
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focussed on the challenges of manufacturers developing 
product-based services requiring “value in use” to be “co-
created” between consumer and service provider. Both this 
work and Meier et al [5] argue for the need for an overarching 
framework to describe IPS2. This author would argue that 
such an integrating framework needs to be established in 
order to provide as complete context and understanding for 
TES as is possible so that we can scope through-life 
engineering services as being that integrated set of technical 
services provided by an enterprise to allow the user of an asset 
to maximise his value in use at minimum cost.  
The overarching framework for “a competitive IPS2“ 
proposed by Meier et al [5] is, arguably, quite complicated 
and does not appear to lend itself to easy description but the 
key concepts discussed align well with Ng et al’s “Common 
Integrating Framework” (CIF) for complex services [7, 8] 
which identified the three main “transformations” which drive 
the co-creation of value in a PSS operating within the context 
of customer-driven variety: creating value by the enterprise 
transforming (changing the state of) material such as physical 
assets, information and people or human assets, their 
behaviours and the way in which they are organised. Figure 1 
is adapted from Ng et al to provide a scoping context for 
through-life engineering services deployed in support of an 
overall “complex service” or PSS. Although this may not help 
us very much in defining TES in a way that will have broad 
and easy traction (with potential users) it does perhaps 
provide an high level framework within which we can 
determine those candidates for technical, process or 
framework (or behavioural) standards for those technical 
services most likely to deliver value in use across a wide 
range of manufacturing applications. The individual 
“technical services” are then focused on the “transform 
materials” sector covering maintenance, repair, overhaul, 
update, replacement and retire for the physical assets. 
Shaw et al [9] take a singular approach to TES: “Through-
life Engineering Services is a novel dimension in engineering 
services rendered during the lifecycle of a complex 
engineering system” whereas the original Cranfield research 
project [1] more realistically but less helpfully describes TES 
as “a broad concept that embraces different aspects and 
processes that can differ from sector to sector”. However, the 
limited scope of this initial research [1] ensured a number of 
standards from the field of “dependability” were missed and a 
view was expressed at that time that the term TES is merely a 
re-branding of this field. Given that the BSI Committee DS-1 
(Dependability) is interested in developing standards covering 
reliability and maintainability, obsolescence and life-cycle 
costs there is clearly much overlap with Roy’s [3] candidates 
for TES whilst being a small sub-set of topics within what 
ought to be considered a “broad concept” [1]. 
In October 2012 the TES Centre conducted a road mapping 
workshop resulting in a “Think Tank Draft Report” that can 
also be used as a basis for characterising TES [9]. This 
identified six thematic contributions to TES: 
• Standards – a circular argument but at the time this 
focused on standards for remote wireless monitoring 
of condition and use 
• Systems – that is adaptability of physical assets: 
flexibility, changeability and recyclability 
• Cost and opportunity – models for agile exploitation 
• Degradation 
• Data 
• Autonomy – for example self-repairing systems. 
Fig. 1. Interpretation of Ng et al’s Common Integrating Framework [a] 
 
Because of the difficulty in achieving clarity over the 
potential scope of TES, the BSI / Cranfield workshop held at 
the start of this work (to take another perspective on a road 
map for TES but with standards specifically in mind) 
developed a broader working definition: 
“A Through-life Engineering Service (TES) is the 
collaborative provision of a holistic customer capability (the 
ways and means of capturing value which will vary over time) 
based on the assured readiness and availability of complex 
engineering assets and products. The system boundary is set 
to ensure the service delivery is most effective and risk is 
appropriately distributed across the delivery network” 
This could be regarded as developing Roy et al’s [3] 
definition of TES by “unpacking” what may be meant by 
“optimum whole-life cost” by adding a focus on value in use 
that then provides some justification for using Ng et al’s 
Common Integrating Framework (CIF) [8] (Figure 1) or a 
derivation from it as a possible top level framework for 
considering the breadth of standards that might be needed to 
describe TES. 
It is asserted therefore that a strategy for standards in TES, 
whatever we mean by TES, needs to help organisations to 
improve (or innovate for better quality, efficiency, value) all 
the important technical and associated non-technical activities 
concerned with how material, information and people and 
their organisations work together to support the capture of 
value from the use of physical assets (products in the context 
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that the complete set of important, or value-driving activities 
(which Roy et al [3] have referred to a “types of TES”) could 
not be defined, nor the broad concept that is TES adequately 
described other than to those few practitioners largely in 
aerospace and defence who can identify with the term: thus 
potentially disenfranchising the broad swath of practitioners 
who, arguably, most need the help that may be provided by a 
more coherent approach to the development of standards in 
the field. 
3. Innovation in TES and the role of standards 
Some manufacturing companies have been innovating their 
“product-service systems” offerings for some while with an 
emphasis on the overall business model (the so-called move to 
“servitized manufacturing”) as a new approach to what might 
be traditionally called the “after-market” [6]. Well known 
examples in aerospace and defence would be BAE Systems, 
Rolls-Royce and Boeing many of which are members of TES 
Centre. IBM are often cited as a prime mover having effected 
a transformation from manufacturer to service provider over 
the last 15 years or so and having promoted much of the early 
research into service systems (service science, management 
and engineering). These early servitized manufacturers have 
continued to innovate the engineering services that underpin 
these new business models whilst others have struggled and 
failed to make the transformation.  
There is strong evidence that the development and 
adoption of appropriate standard has historically been critical 
in enabling the commercialization new innovations [10, 11, 
12]. One advantage in engaging with the standards making 
process at an early stage is that of attaining ‘first mover 
advantage’ ahead of the competition. These standards can add 
value for many reasons, including establishment of common 
vocabularies in multidisciplinary industries; enhanced 
confidence of investors and customers; and reduction of 
barriers to trade. Additionally there is evidence that suggests 
that an absence of standardization at an early stage can lead to 
unnecessary and prohibitive economic inefficiencies and 
reduced effectiveness. 
BSI’s Standards Development Briefing 2013 (British 
Standards Institution, 2013) says: “Standards play a vital role 
in bringing new ideas to market faster because they provide a 
formal process for knowledge transfer and consensus between 
the research community, investors and the future supply 
chain”. They help to codify new and emergent knowledge to 
enable exploitation. They can promote the diffusion of 
knowledge, accelerate speed to market and reduce risk 
allowing the attraction of affordable capital, and can promote 
competitive advantage – “who sets the standard makes the 
market”. Standards do not need to disclose intellectual 
property (IP) to promote innovation in these ways although 
market leaders will invest their IP in how standards are 
applied. 
Innovations of different maturities often benefit from 
varying approaches to standardization. For example, new 
technologies with an immature and disparate stakeholder base 
require vocabularies and semantic standards to enable 
efficient communication of highly technical information. As 
the innovation matures and begins to reach the marketplace, 
characterization and testing standards become necessary to 
add confidence and ensure quality. As such products (or 
services) become established in the marketplace, following 
which continued development of appropriate standards can 
promote ongoing innovation based on the compatibility of, 
and common specifications for foundation technologies, 
processes and behaviors. 
In the case of an innovation such as engineering services, it 
is suggested that we must look to deploy a combination of 
relatively mature technology, already standardised, together 
with more emergent thinking related to service processes and 
organisational behaviour. As the key “enterprise-level” 
component of servitized manufacture, standardization will 
assist in integrating resources and capabilities across the eco-
system (or the service supply network). Much of the research 
work to date has been largely bi-lateral, considering eco-
systems of only two actors: the service consumer who is 
interested in value in use and the service provider responsible 
for maintaining the assets in use. Whilst some practice has 
addressed multi-actor complex engineering services [13], and 
new research into multi-actor eco-systems is emerging, 
development of a framework of standards must be an essential 
pre-requisite to enable practical development and innovation 
across these wider service delivery networks, whilst also 
assisting smaller enterprises to make the first steps towards 
servitized manufacturing with an assurance that has not been 
evident to date. 
BSI uses the metaphor of the branches on a tree to 
illustrate how standards can promote innovation (Figure 2): 
the primary branches represent standards allowing 
development of an high and wide canopy illustrating the 
breadth of impact and it is these framework standards that are 
missing for engineering services. There are many extant 
technical, and some relevant process standards that may be 
applied or adapted for engineering services but it is argued 
that some underpinning framework standards are needed to 
ensure existing or new technical and process standards can be 
applied effectively to promote innovative development of 
capability in engineering services. 
Fig 2 – BSI’s Metaphor for Standards Supporting Innovation 
BSI Copyright © 2012 – Based on Swan 2000
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4. Current applicable standards 
There are currently a great many standards and standards 
development activities that clearly relate to the broad concept 
of TES: extant and developing standards aimed at assisting 
the efficient life-cycle management of engineering assets 
(using the term “asset” to refer to any manufactured or built 
product or system which needs to be maintained in 
operational service over a long lifetime in order to support 
wider business objectives) with the development of PAS-55 
into ISO-55000 being perhaps the prime example although the 
work of BSI’s Dependability Committee (DS-1) and 
TDW/4/7 working on BS8887 are also obviously noteworthy. 
It is however clear that with the possible exception of PAS-
55, the wide variety of existing standards, and current 
development activity, is driven “bottom-up” as has been 
practice for standards development to date [1]. 
Shaw et al [9] reported that some 83 standards, from 11 
sources, had been identified as relevant to TES and 
discussions supporting this study have suggested that this is 
likely to be a gross underestimate as there are undoubtedly 
other possible trade and sector sources and it is questionable 
whether the scope of search was sufficiently broad having 
apparently missed, for example, “dependability”. Some more 
recent unpublished key-word searches by BSI have suggested 
there may be several thousands of extant relevant standards 
world-wide [14]. There is at present no clear “mapping” of 
standards to TES (or any other appropriately broad or 
inclusive definition) as the application of interest although 
some progress has been made in some areas such as 
information standards [15]. If we use Ng et al’s Common 
Integrating Framework (Figure 1) to illustrate the areas which 
standards might need to address in order to cover the 
important aspects of TES it seems likely that there are: 
• Many extant standards concerned with “material 
transformation”: ensuring the maintenance, repair, 
overhaul and upgrade of material or physical assets. 
Indeed there are many standards covering maintenance 
with little clarity over which may represent “best 
practice” for any particular application although 
unsurprisingly there are undoubtedly potential gaps in 
areas of emergent knowledge (from current research) 
such as “autonomous maintenance” and self-repair, 
degradation and the management of “no faults found” 
identified by Roy et al [3]. 
• Many extant standards concerned with “information 
transformation”: acquiring, sharing and transforming 
data and information, and codifying knowledge across 
the enterprise to inform action to enable the 
organisations responsible for assuring assets’ 
performance through-life are able to provide the 
support service valued by the user [15], but 
• There are probably few current standards that help 
with how individuals and organisations within the 
enterprise perform to ensure that the through-life 
engineering services deliver value to users and to each 
collaborating stakeholder. PAS-55 appears to help with 
the overall management of assets through life and the 
development of ISO-9000 to address services may help 
the understanding quality in service (which is by 
definition intangible and dependant on customer 
context) [5].      
PAS-55 is concerned with asset management and in its 
2008 form (PAS-55:2008) focuses on managing the physical 
asset whilst considering the interface with other asset types 
(Figure 3) each of which will have an influence on the 
technology, technical processes and behavioural standards of 
technology-based human resources needed for delivery of an 
effective product service system. PAS-55 provides a 
management framework and codifies practice for the 
specification, implementation and operational management of 
physical assets in support of business needs. It is predisposed 
to considering assets such as manufacturing plant but should 
be equally applicable to other types of asset (but appears to 
have little traction with potential users outside those interested 
in manufacturing plant management). However, the 
similarities between the PAS-55 “types of asset” (Figure 3) 
and the CIF’s (Figure 1) three “transformations” that drive 
service value, are striking: PAS-55 must be, subject to further 
consideration, a prime candidate as a good first attempt at an 
overarching management standard for TES if the issues of 
branding could be overcome (asset management, TES, 
degradation, maintenance all appear to be largely overlapping 
terms which have protagonists prepared to fight their corner). 
In the form of ISO-55000 however, asset management is 
generalised to encompass assets of any type arguably 
resulting in a loss of focus from the engineering services 
activity specific to the management of physical assets. 
Fig 3 – Illustration of Scope of PAS-55 (PAS 55-1:2008) 
 
Meier et al, for example [5] illustrate that much of the 
develop world’s economy derives from services and we can 
speculate that much of this economic activity, as well as more 
conventional manufacturing, is dependent on effectively 
maintaining physical assets of varying complexity in 
operation, performing when and as required at minimum 
whole-life cost of ownership. These assets span from “simple” 
catering equipment and call centre IT systems to state of the 
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art petro-chemical production and mass transportation 
systems: it will clearly benefit UK competitiveness to ensure 
that these assets can be effectively managed through-life by 
the application of best practice engineering services. 
Some progress is being made to codify management and 
process practice and there are a lot of technical standards 
covering many “traditional” areas of practice (such as 
maintenance) but with little guidance as to “best” practice, 
and with many gaps, in emergent technology and the way in 
which organizations and individuals need to develop and 
adapt to provide effective engineering services in the context 
of “complex services” or “product-service systems”. 
5. Standards to support the TES road map 
The study reported commenced with a joint BSI / Cranfield 
workshop which postulated a further definition for TES, 
provided above, with an initial road map for TES standards 
that together with prior work on the Student Project [1] was 
then used as the basis for a series of semi-structured 
interviews with practitioners. These took views from some 20 
practitioners and academics from some seven organisations, 
excluding BSI, although this only included one SME (small to 
medium sized enterprise). Respondents were asked about their 
understanding of the prior work and PAS-55, their 
understanding of “through-life engineering services” and 
experiences with standards in the area. The key themes that 
emerged are addressed in the following paragraphs. 
5.1. Branding, sector variations and reach 
There appear to be groups of adherents or advocates for a 
variety of terms which may be largely interchangeable with 
much of the activity covered by TES: asset management, 
maintenance, MRO, dependability and MADE (design for 
manufacture, assembly, disassembly and end of life 
processing) being specific examples cited. The term TES 
meant little to anyone other than elements of the aerospace 
and defence community which then led to discussion of who 
the customer would be for a TES standards’ strategy.  
Recognising the aspiration of BSI and Cranfield in 
undertaking the current work: that we should be considering a 
broadly based, cross sector strategy for the UK, we must 
initially consider a wide variety of potential customers from 
the more “sophisticated” or practiced aerospace and defence 
organisations struggling with equipment availability and 
readiness based service commitments such as Rolls-Royce’s 
“power by the hour” and TotalCare (both registered 
trademarks of Rolls-Royce plc) arrangements, through 
technology companies interested in leasing alternative power 
systems into automotive applications, to the many large and 
small manufacturing companies for which the through-life 
support of their manufacturing plant is a significant cost. It is 
those at the latter end of this list for whom clarity over “TES” 
standards would be most helpful, but for whom the term has 
least meaning. The TES strategy and the way it is labelled 
needs to have broad appeal, and in particular needs to appeal 
to many potential users who may not yet recognise the 
problem. 
5.2. Gaps and opportunities 
Many respondents recognised that there are many existing 
product standards that relate to TES, mostly in the fields of 
maintenance and reliability, materials, safety, and end of life 
considerations but questioned the degree to which these were 
visible or understood by all who would benefit, and the 
difficulty in identifying and aligning best practice with 
particular applications. Whilst PAS-55 provides a 
management framework to help ensure that physical assets are 
acquired, maintained and replaced to meet business needs, 
there is not any framework or guide to help practitioners 
understand or navigate the plethora of technical Standards 
across the field of interest. 
In the arena of product standards for TES, the original TES 
Centre road map [2] identified the specific gap in standards 
for remote wireless monitoring (of product health and use) for 
diagnostic systems as current technical solutions tend to be 
proprietary and bespoke and are thus non-transferable. And 
“no faults found” is an obvious area of emergent research at 
the TES Centre for which the practical value is broadly 
accepted: in this case, and no doubt other cases of emergent 
research, there is the opportunity to accelerate the codification 
of learning into standards for which BSI’s recent experience 
with nano-technology probably represents a good case study. 
Some respondents commented on the opportunity for more 
effective academic input provided that this could be grounded 
in an understanding of related practice to ensure that the 
codification was indeed for new best practice operating 
capability.    
There are also many process standards that help with the 
flow of data and, arguably to a lesser extent information 
across an enterprise. Again aerospace and defence, as one of 
the major engineering sectors, is in a leading position and has 
made much progress in understanding how these standards 
map against business needs [15]. Nevertheless, and despite 
the plethora of data and information standards, even advanced 
practitioners continue to struggle with the elicitation, 
codification and transfer of knowledge (integrating and 
transforming information with and as a result of experience) 
and continue to identify this as a capability gap which 
standards could usefully address: to improve the efficiency 
and collaboration of distributed networks. 
Although the emerging research evidence is clear that 
behavioural attributes, and thus standards, need to be 
considered for service provision (and therefore TES) there 
seems to be few, if any behavioural standards in place so far. 
Again, the more mature practitioners recognise the potential 
utility of new standards to address and manage the quality of 
service outcomes: standards to help assess and “measure” 
achievement of customer expectations, and integrate these 
with more traditional approaches to product quality and 
conformance. Although further investigation is needed, the 
utility of the extensions of the proprietary CMMI or ISO-9000 
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process standards into the field of service, and hence the 
behavioural arena, is yet to be demonstrated. 
5.3. Limitations 
Some of the respondents commented on the limitations of 
the current “bottom-up” approach, resourced by interested 
industry (including trade associations or professional bodies) 
practitioners and academics who devote time and expense on 
a voluntary basis. Although much has been achieved to date 
by working in this way on standards for TES, as with other 
fields of interest, the approach provides barriers to broad 
inclusivity particularly across multi-sector standards and 
specifically focuses on the “pet” projects of specific 
advocates, rather on those possibly, but not necessarily 
different issues that drive operational value. It is recognised, 
however, that BSI’s developing approach to the formulation 
of standards’ strategies, which will hopefully include TES, is 
addressing this issue. Within this new approach, however, it 
may be necessary to continue to develop ideas for improved 
academic input and more broadly based and representative 
input from practitioners. 
6. Conclusions and further work  
Standardization can support innovation and development 
within manufacturing. Also, manufacturers and their business 
customers are becoming increasingly interested in providing 
engineering services, often as a component of an overall 
product-service system – so called “servitized manufacturing” 
with these services being of increasing importance to the 
manufacturers and the UK in general. Whilst there are a 
number, probably very many technical standards to do with 
maintenance there appears to be an opportunity to adapt 
current process standards and to develop new framework 
standards in engineering services as a foundation for 
improved innovation in this increasingly important area of 
manufacturing.   
The strategic vision, at least initially could be developed 
from that drafted at the Cranfield / BSI workshop held to 
launch this study: to work towards a suite of standards which 
will assist agile networks and individual organisations to 
provide valuable, flexible and enduring [through-life 
engineering services] to customers and value to all 
stakeholders, enabling key operating capabilities, providing a 
common language across managed interfaces with freedom to 
innovate. 
Recognising the need to engage interest across a diverse 
set of current and potential users (of the suite of standards) a 
three-pronged strategy is proposed: 
• Articulate the need: Make the case for development 
of an overarching management standard (or set of 
standards) for TES (which may involve defining and 
adopting a new more engaging label for the application 
scope) and agree say two or three sectors for 
development of sector-specific implementations 
• Continue the good work: With the “bottom-up” 
identification of gaps in the current suite of Standards, 
focusing on value-driving activities, progressive 
rationalisation of conflict and providing improved 
clarity of best practice application (eg of 
methodologies) whilst focusing on early codification 
of current research 
• Broaden the engagement (and customer base): 
Develop and maintain an application guide to help 
those organisations who are immature TES 
practitioners (and may not recognise that they are, or 
need to be TES practitioners) to identify and apply 
existing Standards and to support development of new 
standards as gaps are identified. 
However, in order to do this it is clear that further work 
needs to be done on building a consensus of scope and, within 
this understanding the important or value-driving activities 
and features of engineering services in order to provide some 
focus for the strategy and on-going development of standards 
in the field. Undertaking some specific work to better 
understand the economic case for action would also be of 
benefit. 
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